INTRODUCTION
Despite the theoretical knowledge of stress in front of the homogenizer blade, experimental verification is necessary. At the Faculty of Mechanical Engineering STU in Bratislava was designed and constructed such an experimental mixing station. the experiments to verify the theoretical background of mixing particulate matter were carried out on this experimental station.
THEORETICAL BACKGROUND
As a result of the pressure action of the blades moving in a layer of particulate material, this material achieves a state of limit equilibrium, a state described by the theory of Mohr's circle. After exceeding the load corresponding to the marginal state of equilibrium, the particles of the particulate material will move in the direction of sliding lines. The mixing material is forced in the direction of the blade towards the surface of the particulate material. The various methods of calculating the force required for the blade to act on the particulate matter differ mainly in the shape of the sliding boundary line. Currently the Novosad model is accepted as the most accurate and descriptive theoretical model to calculate the force acting to the blade during the mixing of the particulate material. This model takes into account the influence of the mechanical and physical properties of the particulate material.
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A calculation of the normal load acting on the front of the blade at shallow immersion blade depths ( / ≤ 1, while z is the distance between the material surface and the lower rim of the blade, and B is the height of the blade) taking into consideration the effect of the weight of the particulate material is based on relation (1) and at medium depths ( / > 1) on relation (4) . For a calculation of the normal stress acting on the front of the homogenizer blade for non-cohesive particulate material relations (1) and (4) with substitution of the zero cohesion σ = σ = 0 Pa also apply. . e
where
where 
Based on knowledge from particulate materials mechanics, it can simplistically be assumed that the change in the normal load along the height of the blade is linear. In the calculation of the average normal load exerted on the blade surface during the movement of the layer of particulate material according to relations (1) and (4), it is possible to determine its point of action at the centre of the height of the blade. However, to obtain the stress distribution in the material along the height of the blade, at least one more point of action, along with the amount of stress on the blades, should be determined. This assumption can be created by introducing the virtual height of blade . Assuming that the point of action of the average stress exerted on the blade during its movement in the particulate material is at the middle of the blade height, the same condition will also apply for the virtual blade ( Figure 2) . A theoretical calculation of the virtual height of blade is stated in [1, 2] . Such a theoretically derived stress distribution of the blade is valid for an infinitely long blade, but with real blades a different behavior of the flow around particulate matter may occur at the edges of the blades.
EXPERIMENTAL MEASUREMENTS
Experimental measurements were carried out on an experimental measuring apparatus consisting of a static box, an iron frame, an electric motor, measurement equipment, and a mixing blade. A profiled track is installed over the static box and is tightly attached to the frame of the experimental apparatus. The trolley carrying the measurement equipment moves on the profile track. The measurement equipment is equipped with two force sensors to obtain the integral horizontal and vertical forces acting on the blade during mixing. The measuring unit with pressure sensors with a ceramic membrane is fitted onto the surface of the blade in order to study the interaction along the blade height. The design of the blade is designed so as to allow the measurement unit to move along the whole length of the surface blade thereby ensuring the possibility to examine the distribution of pressure over the entire surface of the blade, which means the height and along the length.
Since these pressure sensors are designed for a continuum, it was necessary to calibrate the sensors for the investigated experimental material. The calibration of the pressure sensors with a ceramic membrane consisted of several steps, which are stated in [1, 2] . The measurements were carried out for four blade movement speeds, three immersions of the homogenizer blade and five measurement unit positions on the homogenizer blade ( Figure 3) ; each measurement was performed seven times with constant mixing parameters and the results were evaluated by statistical analysis. The experiments were carried out with granulated polyethylene; the mechanical
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and physical properties of the granulated polyethylene are shown in Table 1 . All properties were measured by standard procedures. The experimental apparatus was fitted with force sensors able to record the total integral horizontal and vertical force acting on the whole of the homogenizer blade for verification of the accuracy of measurement by means of pressure sensors located on the blade. The results of the verification of the horizontal force calculated by the theory of the Novosad model, experimentally measured on an HBM U9B force sensor and converted from the pressures measured by the ceramic membrane pressure sensors, are stated in [1] . The real amounts of load distributions along the height of the blade, recalculated from the measured pressures by the ceramic membrane pressure sensors and compared with the measured results, were verified with theoretical results [1] as considered for an infinitely long blade. However, the measurements show that there was a flow difference around the edges of the blade, thus causing a decrease in the amounts of load on the edges of the blade. A graphical comparison of load distribution along the height of the blade for each measurement unit position is shown in figure 4 for each immersion of the homogenizer blade. 
Figure 3: Homogenizer blades model with five pressure sensors with a ceramic membrane in five examined positions of measurement unit (p1-p5) on the homogenizer blade
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CONCLUSION
The performed experiments on mixing particulate material confirmed the behavior of the material during mixing in accordance with the theoretical knowledge. This fact was verified by optical methods and presented in [1] . Further research involved load distribution along the length blade. By moving the measuring unit with five pressure sensors with a ceramic membrane load fields on the blades were obtained. The experiments confirmed that in measurement unit positions p 1 to p 4 measured results of the average load amounts achieved excellent compliance for all examined immersion blade depths. A difference occurred only in measurement unit position p 5 , where the measured load showed a decrease from the amounts recorded in the other positions. This fact confirmed that movement of particles occurs not only under the blade, but also on the edges. At the edges of the blade can be observed also the phenomenon that the particles tend to go past the blade along the edge rather than below it; this is confirmed by measurements of the measuring unit limit position p 5; where the lower sensor measured no decrease of the load under consideration at any depth of blade immersion. 
NOMENCLATURE
